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CHG DATE=19990617 STATUS=0>2 , 6 -Dif luorotolans of formula (I) are claimed. Rl, R2= 
1-18C alk(en)yl, opt. with 1 or 2 non-adjacent CH2 gps . replaced by 0, S, COO or 
OCO; one of these gps. can also = F, CI, CN, CF3 , OCF3 or OCF2H; Al, A2= 
1, 4-cyclohexylene, 1 , 4 -phenylene , 2- or 3-f luoro-1, 4-phenylene, 2 , 3 -dif luoro- 
1, 4-phenylene, 2,6- or 3 , 5-dif luorophenylene , dioxan-2 , 5-diyl , pyridine-2 , 5 -diyl or 
pyrimidine-2, 5-diyl; Zl, Z2= -CH2CH2-, -(CH2)4-, -CH20-, -0CH2-, -CC- or a single 
bond; m, p = 0, 1 or 2; o= 0 , 1 or 2 . USE/ADVANTAGE - (I) are useful as components 
of liq. crystal (LC) media for electro-optical displays. Also claimed are LC media 
with at least 2 components, at least one of which contains a 2 , 6-dif luorotolan gp. 
as in (I), pref. a cpd. of formula (I), and electro-optical displays contg. such LC 
media. The incorporation of (I) gives stable LC media with relatively high optical 
anisotropy and pronounced positive dielectric anisotropy, useful esp. in TNC-based 
display elements; cpds . (I) have high chemical, thermal and light stability, and 
form LC mesophases in the relevant temp, range. 
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PURPOSE: To provide the subject new dif luorocyano compound capable of providing a 
chemically stable liquid crystal composition exhibiting a lowered threshold voltage 
and capable of lowvoltage drive . 

CONSTITUTION: A compound of formula I [A is a 1 , 4 -disubstituted phenylene (One or 
two or more CH may be substituted with N) which may have one or two or more halogen 
or methyl as substituents ; R is H or a 1 to 10C alkyl (One or two or more H may be 
substituted with F. O may be inserted into a C-C bond including one between the 
substituent group and the ring)], e.g. a compound of formula 13. The above-mentioned 
compound can be obtained from 3 , 5 -dif luorobenzoic acid of formula 2 as the starting 
material by a reaction according to the reaction formula. 
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ABSTRACT : 

PROBLEM TO BE SOLVED : To obtain a nematic liquid crystal composition which comprises 
two liquid crystal components containing a plurality of compounds each having 
specific. dielectric anisotropy respectively at a specific ratio, satisfies specific 
conditions, realizes the rapid response and is useful as an electrooptical display 
material.' ■ ■ ■ * ■ ' 



SOLUTION: This liquid crystal composition comprises (A) 40-80wt.% a liquid crystal 
component containing at least ≥5 kinds of tolan compounds with a dielectric 
anisotropy of -2 -+2 v [preferably of formula I (Rll is a 2-5C straight chain alkyl; 
R14 is a 1-5C straight chain alkyl; Yll is H, F, CH3 ) ] and- (B) 5-60wt.% of a liquid 
crystal component containing two or more compounds with a dielectric anisotropy of 
≥+2 [preferably a compound of formula II (R21 is a 2-7C straight chain alkyl; Z21 
and Z22 are each a single bond; Y21 and Y22 are each H, F; (k) is 0, 1)], and shows 
the dielectric anisotropy of ≥3, an optical birefringence of ≥0.15, the phase 
transition point from the nematic phase to the isotropic phase at ≥70°C, while 
that from the crystal phase or the smectic phase to the nematic phase at ≥-10°C. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a liquid crystal device having a light-controlling 
layer comprising a liquid crystal and a polymer and to provide a liquid crystal 
device having good contrast, high voltage holding rate and excellent heat 
resistance . 

SOLUTION: The liquid crystal device having a light -control ling layer containing a 
liquid crystal compsn. and a transparent polymer material held between two 
substrates is produced by the following method. A material for formation of a 
light-controlling layer containing a liquid crystal compsn. and a polymerizable 
component is held between two substrates having electrode layers at least one of 
which is transparent and the polymerizable compsn. is polymerized. (1) The liquid 
crystal compsn. has a specific resistance between lxl013Ω . cm and 
lxl015Ω .cm at 25°C. (2) The polymerizable compsn. has the specific resistance 
between lxl013Ω . cm and lxl015Ω . cm at 25°C. 
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PURPOSE: To provide a liquid crystal mixture which comprises 2 or more of 
1- (4 -cyclohexylphenyl ) -2 -phenylethane derivatives with its melting point lowered 
without reduction in the upper- limit temperature of the nematic phase of this 
composition and precipitates no crystal even at a lowered temperature, thus is 
useful as a material for liquid crystal display elements. 

CONSTITUTION: This mixture comprises 2 or more compounds of formula I [Rl is a 1-12C 
alkyl; n is 0, 1; X1-X3 are each H, deuterium (D) where at least one is D; Y1-Y5 are 
each H, F; Z is F, Cl; cyclohexan rings have the trans configuration] , and they 
differ mutually in the number of D in X1-X3 and/or the substitution positions, while 
they are equal to each other in Rl, n, Y1-Y5 and Z. One example of the compound of 
formula I is 1 (3 , 4 -dif luorophenyl) 

ethyl -2 , 6-dif luoro-4- (2 , 2 , 6-d3 -trans -4 -propylcyclohexyl) benzene . This compound is 
prepared, for example, by allowing a compound of formula II to react with deuterium 
and converting the resultant a mixture of formula III through a compound of formula 
IV to the target compound. 
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C : \STNEXP4\QUERIES\65 5466 . st r 




chain nodes : 

13 14 16 18 19 21 22 24 27 34 35 
ring nodes : 

1 2 3 4 5 6 7 8 9 10 11 12 28 29 30 31 32 33 
chain bonds : 

2-35 4-18 5-13 6-19 7-22 9-14 11-21 12-24 13-14 16-24 27-30 33-34 34-35 
ring bonds : 

1- 2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 28-29 28-33 29-30 
30-31 31-32 32-33 

exact/norm bonds : 

4-18 6-19 7-22 11-21 12-24 16-24 27-30 
exact bonds : 

2- 35 5-13 9-14 13-14 33-34 34-35 
normalized bonds : 

1-2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 28-29 28-33 29-30 
30-31 31-32 32-33 



G1:C,0 
G2:H,F 

G3:CN,CF3,N,F 
Match level : 

l:Atom 2: Atom 3: Atom 4: Atom 5: Atom 6: Atom 7: Atom 8: Atom 9: Atom 10: Atom 11: Atom 
12:Atom 13:CLASS 14:CLASS 16:CLASS 18:CLASS 19:CLASS 21:CLASS 22:CLASS 24:CLASS 
27:CLASS 28:Atom 29:Atom 30:Atom 31:Atom 32: Atom 33:Atom 34:CLASS 35:CLASS 



C : \STNEXP4\QUERIES\65 5466b . st r 



G 2 




chain nodes : 

13 14 16 18 19 21 22 24 27 34 35 
ring nodes : 

1 2 3 4 5 6 7 8 9 10 11 12 28 29 30 31 32 33 
chain bonds : 

2-35 4-18 5-13 6-19 7-22 9-14 11-21 12-24 13-14 16-24 27-30 33-34 34-35 
ring bonds : 

1- 2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 28-29 28-33 29-30 
30-31 31-32 32-33 

exact/norm bonds : 

4-18 6-19 7-22 11-21 12-24 16-24 27-30 
exact bonds : 

2- 35 5-13 9-14 13-14 33-34 34-35 
normalized bonds : 

1-2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 28-29 28-33 29-30 
30-31 31-32 32-33 



Gl:C,0 - 
G2:H,F 

G3:CN,CF3,N,F 
Match level : 

l:Atom 2: Atom 3: Atom 4: Atom 5: Atom 6: Atom 7: Atom 8: Atom 9: Atom 10: Atom 11: Atom 
12: Atom 13: CLASS 14: CLASS 16: CLASS 18: CLASS 19: CLASS 21: CLASS 22: CLASS 24: CLASS 
27:CLASS 28:Atom 29:Atom 30:Atom 31: Atom 32:Atom 33:Atom 34:CLASS 35:CLASS 



Me- (CH 2 )4-0, 





c= c — ^ 



RN 296255-72-6 CAPLUS 

CN Benzonitrile, 4- [ [4- [ [4- (pentyloxy) phenyl] ethynyl] phenyl] ethynyl] - (9CI) 
(CA INDEX NAME) 



NC 






0" (CH2)4~Me 



(16) Sekine, C; Mol Cryst liq Cryst in the press 

(17) Sekine, C; Proc IDW98 1998, P411 CAPLUS 

(18) Sekine, C; Proceedings of Liquid Crystal Conference of Japan 1998, V2B11 

(19) Sumitomo Chemical Co Ltd; JP 98-43289 1998 

(20) Sutherland, R; Chem Mater 1993, V5, P1533 CAPLUS 

(21) Takatsu, H; Mol Cryst liq Cryst 1986, V141, P279 CAPLUS 

(22) Tokumaru, T; Proceedings of the Anglo- Japanese Seminar on Liquid Crystals 
1999, P72 

(23) Wu, S; Appl Phys Lett 1999, V74, P344 CAPLUS 

(24) Wu, S; J appl Phys 1989, V65, P4372 CAPLUS 

(25) Wu, S; Jpn J appl Phys 1999, V38, PL286 CAPLUS 

(26) Wu, S; Mol Cryst liq Cryst 1995, V261, P79 CAPLUS 

(27) Wu, S; SID tech Dig 1985, V16, P262 
IT 239104-62-2P 296255-72-6P 

RL: PEP (Physical, engineering or chemical process); PRP (Properties); PYP 
(Physical process) ; SPN (Synthetic preparation) ; PREP (Preparation) ; PROC 
(Process) 

(prepn. , liq. crystal properties, optical properties and viscosity of) 
RN 239104-62-2 CAPLUS 

CN Benzene, 1- [ [4- (pentyloxy) phenyl] ethynyl] -4- [(3,4,5- 
trifluorophenyDethynyl] - (9CI) (CA INDEX NAME) 




Me- (CH2)4 - a 



RN 296255-72-6 CAPLUS 

CN Benzonitrile, 4- [ [4- [ [4- (pentyloxy) phenyl] ethynyl] phenyl] ethynyl] - (9CI) 
(CA INDEX NAME) 




O— (CH2) 4~ Me 



AN 2002:185256 CAPLUS 
DN 136:239416 

TI Polar tolane liquid crystals 

IN Wu, Shin-Tson; Chai, Zheng; Dalton, Larry R. 
PA HRL Laboratories, LLC, USA 
SO PCT Int. Appl., 3 0 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
IC ICM C09K019-00 

CC 75-11 (Crystallography and Liquid Crystals) 
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'/ Vx 



Y2 II 




III 




>- 



IV 



AB A new class of liq. crystal compds . is based on tolane and bis-tolane 

structures: (I, II), in which X is a polar group such as F, CN, OCF3, or 
NCS at least one of the pairs of sites Yl and Y2 , ZI and Z2, and Al and A2 
are F or H groups . Tl and T2 are either both triple bonds or one of the 
two groups is a double bond with and the other remains a triple bond. Rn 



or Rm may be an alkyl group CnH2n+l / an alkenyl group CnH2n-l, an alkoxy 
group 0CnH2n+l, or an alkenoxy group having the general formula -0CnH2n-l. 
Addnl . Rn may be a cyclohexyl substituent (III), or a dioxane substituent 
(IV) , in which Rp is an alkyl group having the general formula general 
formula CxH2x+l, an alkenyl group CxH2x-l, an alkoxy group 0CxH2x+l, or an 
alkenoxy group 0CxH2x-l. These compds . exhibit useful nematic ranges and 
m.ps. For example, 1- (4-butylphenylethynyl) -4- (3 , 4 , 5- 
trif luorophenylethynyl) benzene can be prepd. having nematic range of 
115-188. degree, and fusion enthalpy of 3.85 kcal/mol. Also disclosed are 
eutectic mixts. including these compds. 
ST nematic liq crystal tolane prepn 
IT Liquid crystals 

(nematic; prepn. of polar asym. tolane and bis-tolane nematic liq. 
crystals and component of eutectic mixts.) 
IT Fusion enthalpy 

(of (butylphenylethynyl) (trif luorophenylethynyl ) benzene nematic liq. 
crystal) 

IT 7681-65-4, Cuprous iodide 116694-43-0, Dichloro (triphenylphosphine) palla 
dium 

RL: CAT (Catalyst use); USES (Uses) 

(catalyst in prepn. of polar tolane liq. crystals) 

-i- J. i. i~x w , J. J — f Uk?\^tJ vj v _> -f v , 4-4. J- ±1 y J.plHu'O^lli.llC , UOV_lJ 

RL: NUU (Other use, unclassified) ; USES (Uses) 
(in prepn. of polar tolane liq. crystals) 
IT 79887-09-5P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(React ant or reagent) 

(prepn. and bromination with bromoiodobenzene in prepn. of polar tolane 

liq. crystals) 

IT 501-65-5DP, Diphenylacetylene, derivs . 1849-27-0DP, 1,4- 

Bis (phenylethynyl) benzene, derivs . 173035-17-1P 403500-34-5DP, 
1- (Phenylethynyl) -4- (3 , 4 , 5-tr if luorophenylethynyl) benzene, derivs. 
RL: PRP (Properties); SPN (Synthetic preparation) ; PREP (Preparation) 

(prepn. and nematic liq. crystal properties and component of eutectic 
mixts . ) 

IT 4 03500 -33 -4DP, Phenyl (3,4 , 5 -trif luorophenyl) acetylene, derivs . 
RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(prepn. and nematic liq. crystal properties and component of eutectic 
mixts . ) 

IT 403500-30-1P, 1- (4 -Butylphenylethynyl ) -4- (3,4,5- 
trif luorophenylethynyl) benzene 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and properties of nematic liq. crystal) 
IT 62856-45-5P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with (trimethylsilyl) acetylene in prepn. of polar 
tolane liq. crystals) 
IT 403500-31-2P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with base to remove trimethylsilane in prepn. of 
polar tolane liq. crystals) 
IT 403500-32-3P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with bromotrif luorobenzene in prepn. of polar 
tolane liq. crystals) 
IT 202524-78-5P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with sodium hydroxide to remove trimethylsilane in 
prepn. of polar tolane liq. crystals) 
IT 1310-73-2, Sodium hydroxide, reactions 



1 



RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(reactant in prepn. of polar tolane liq. crystals) 
IT 20651-67-6, 1 -Butyl - 4 - iodobenzene 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(reaction with (trimethylsilyl) acetylene in presence of Pd (PPh3 ) C12/Cul 
catalyst and triethylamine in prepn. of polar tolane liq. crystals) 
IT 1066-54 -2 , (Trimethylsilyl) acetylene 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(reaction with butyliodobenzene in presence of Pd (PPh3 ) C12/Cul catalyst 
and triethylamine in prepn. of polar tolane liq. crystals) 
IT 403500 -30 -IP, 1- (4 -Butylphenylethynyl) -4- ( 3,4,5 - 
trif luorophenylethynyl) benzene 

RL: PRP (Properties) ; SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn. and properties of nematic liq. crystal) 
RN 403500-30-1 CAPLUS 

CN Benzene, 1- [ (4-butylphenyl) ethynyl] -4- [ (3 , 4 , 5-trif luorophenyl) ethynyl] - 
(9CI) (CA INDEX NAME) 



F 




AN 2000 : 694362 CAPLUS 
DN 133:259477 

TI Optically anisotropic films and liquid crystal devices 
IN Yamamoto, Kyoko; Kuwahara, Masato; Fujisawa, Koichi 
PA Sumitomo Chemical Co., Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 9 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC I CM C08J005-18 

ICS G02B005-30; G02F001-1336 
CC 74-13 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 
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PI JP 2000273205 A2 20001003 JP 1999-82414 19990325 

OS MAR PAT 133:259477 

AB The films contain .gtoreq.l compd(s). having formula 

RlAlp(C.tplbond.C)mA2q(C.tplbond.C)nA3rR2 (Rl-2 = H, F, trif luoromethyl , 
trif luoromethoxy, cyano, Cl-12 alkyl, alkoxy, C2-12 alkenyl, alkynyl, 
alkoxyalkyl; Al, A3 = 1 , 4 -phenylene or 1 , 4-cyclohexylene with optional 
substitutions of their H atoms with CI -10 alkyl or F; A2 = 1 , 4 -phenylene 
with optional substitutions of their H atoms with Cl-10 alkyl or F; p, r = 
0, 1; m, n=0, 1, 2; q=l, 2, 3;p=r .noteq. 0 when q = 1) . The films 
show retardation (at 55 0 nm) of 50-3000 nm and have .alpha. . gtoreq . 1 . 07 , 
where .alpha. = RF/RD [RF = retardation value at 486 nm (H F line); RD = 
retardation value ad 589 nm (Na D line)] . Liq. crystal displays 
comprising of the films are also claimed. Black-and-white displays with 
wide view angles are obtained by combination with high-speed STN-type liq. 
crystal cells. 

ST biphenyl optical anisotropic film LCD; liq crystal display optical 

anisotropic film; arom acetylene optical anisotropic film; cyclohexylene 
optical anisotropic film LCD 
IT Optical films 

(anisotropic; optically anisotropic films contg. polyphenylenes or 
arom. acetylenes for liq. crystal displays with wide view angle) 
IT Optical anisotropy 

(films; optically anisotropic films contg. polyphenylenes or arom. 
acetylenes for liq. crystal displays with wide view angle) 
IT Liquid crystal displays 

(optically anisotropic films contg. polyphenylenes or arom. acetylenes 
for liq. crystal displays with wide view angle) 
IT 886-66-8, 1 , 4 -Diphenylbutadiyne 40817-08-1, 4'-Pentyl-4- 

biphenylcarbonitrile 523 64-71-3, 4' -Pentyloxy-4 -biphenylcarbonitrile 
54211-46-0, 5CT 167858-20-0 239104-62-2 296255-72-6 

RL: DEV (Device component use); TEM (Technical or engineered material 
use) ; USES (Uses) 

(optically anisotropic films contg. polyphenylenes or arom. acetylenes 
for liq. crystal displays with wide view angle) 
IT 239104-62-2 296255-72-6 

RL: DEV (Device component use) ; TEM (Technical or engineered material 
use) ; USES (Uses) 

(optically anisotropic films contg. polyphenylenes or arom. acetylenes 
for liq. crystal displays with wide view angle) 
RN 239104-62-2 CAPLUS 

CN Benzene, 1- [ [4- (pentyloxy) phenyl] ethynyl] -4- [ (3,4,5- 
trifluorophenyDethynyl] - (9CI) (CA INDEX NAME) 



6,149,837 



93 



94 



TABLE 19 



wt % 



CsH, 




12.1 



C4H9 



Composition D 



87.9 



TABLE 20 



TABLE 23 





An 






An 


Composition 9 


0.32 




Composition 10 


0.16 


Composition D 


0.30 


?n 


Composition E 


0.12 









EXAMPLE 15 

The compound (2-6) corresponding to the formula (2) was 
mixed into the composition B prepared in example 7 in the 
ratios shown in Table 21, resulting in a composition E. 

TABLE 21 



25 



Composition B 



The phenylacetylene compound having an alkyl group in 
its skeleton, and the liquid crystal composition using the 
compound of the present invention each have large anisotro- 
pics of refractive index, are stable, tend to be mixed into 
other liquid crystals, and are especially useful as a material 
for constituting a liquid crystal element represented by, for 



90.1 




9.9 



45 



Then, into the composition E, was mixed the compound 
(1-2) corresponding to the formula (1) in the ratio shown in 
Table 22, resulting in a liquid crystal composition 10. 
Subsequently, the measurement of each An of the liquid 
crystal composition 10 and the composition E was carried 
out at 30° C. The results are shown in Table 23. 

Table 23 reveals that the liquid crystal composition 10 of 50 
the present invention has the larger An, and is more excellent 
as compared with the composition E. 



example, a STN (supertwisted nematic) liquid crystal ele- 
ment and a PDLC (polymer dispersed liquid crystal) type 
liquid crystal element. Further, the liquid crystal composi- 
tion of the present invention includes the compound repre- 
sented by the formula (2), and the compound represented by 
the formula (3) and/or the formula (4). Consequently, it has 
a large anisotropy of refractive index and is stable, and hence 
it is useful especially as a material for constituting a liquid 
crystal element represented by a STN (supertwisted 
nematic) liquid crystal element or a PDLC (polymer dis- 
persed liquid crystal) type liquid crystal element. 
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C 4 H9 



Composition E 
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Xl X2 




X2 X4 I 



AB Disclosed is a tolan deriv. , a liq. -crystal compn. contg. the deriv. , and 
a liq. -crystal display device using the compn., where the tolan deriv. has 
the general formula I, where R = CI -10 linear alkyl; X1,X2,X3,X4 = F or H 
and .gtoreq.l of them is F; and Y = CN or Cl-10 linear alkyl. By blending 
the above -described compd. with a general liq. -crystal compn., a compn. 
can be provided which exhibits a wide practical temp, range as well as a 
large anisotropy of the refractive index. 

ST tolan deriv liq crystal compn display 

IT Liquid crystals 

(tolan derivs., compns. contg.) 

IT Optical imaging devices 

(electrooptical liq . -crystal , tolan derivs. for) 

IT 155905-84-3 

RL: TEM (Technical or engineered material use); USES (Uses) 
(liq. crystal, for display devices) 

IT 3032-92-6P, 4 -Cyanophenylacetylene 62452-73-7P 79887-09-5P 

79887-10-8P 80151-20-8P 126930-73-2P 136434-77-0P 141743-49-9P 
145349-66-2P 149647-65-4P 155906-07-3P 155906-08-4P 155906-09-5P 
155906-10-8P 155906-11-9P 155906-12-0P 155906-13-1P 155906-14-2P 
155906-15-3P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 



(prepn. and reaction of, in formation of tolan derivs . for liq. -crystal 
compns . and display devices) 



IT 155905-83-2P 155905-85-4P 155905-86-5P 155905-87-6P 155905-88-7P 
155905-89-8P 155905-90-1P 155905-91-2P 155905-92-3P 155905-93-4P 
155905-94-5P 155905-95-6P 155905-96-7P 155905-97-8P 

155 905- 98 -9P 155905 -99- OP 155906- 00 -6P 155 906- 01 -7P 

155906 - 02 -8P 155 906- 03 -9P 155906-04 -OP 155 906-05 -IP 
155906-06-2P 

RL: TEM (Technical or engineered material use) ; PREP (Preparation) ; USES 
(Uses) 

(prepn. of, for liq. -crystal compns. and display devices) 
IT 155905-95-6P 155906-02-8P 

RL: TEM (Technical or engineered material use) ; PREP (Preparation) ; USES 
(Uses) 

(prepn. of, for liq. -crystal compns. and display devices) 
RN 155905-95-6 CAPLUS 

CN Benzonitrile, 4- [ [2-fluoro-4- [ (4 -propylphenyl ) ethynyl] phenyl] ethynyl] - 
(9CI) (CA INDEX NAME) 



RN 155906-02-8 CAPLUS 

CN Benzonitrile, 4- [ [2 , 6 -dif luoro-4 - [ (4 -propylphenyl ) ethynyl] phenyl] ethynyl] - 
(9CI) (CA INDEX NAME) 
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Synthesis and properties of some novel high birefringence phenylacetylene 
liquid crystal materials with lateral substituents 
Sekine, Chizu; Iwakura, Kazunori; Konya, Naoto; Minai, Masayoshi; 
Fujisawa, Koichi 

Tsukuba Research Laboratory, Sumitomo Chemical Co., Ltd., Tsukuba, 
300-3294, Japan 

Liquid Crystals (2001), 28(9), 1375-1387- 

CODEN: LICRE6 ; ISSN: 02 67-82 92 

Taylor & Francis Ltd. 

Journal 

English 

75-11 (Crystallography and Liquid Crystals) 
Section cross-reference (s) : 25, 73 

The authors synthesized and studied new 3 -ring phenylacetylene liq. 
crystals with high birefringence values (. DELTA. n) to improve the nematic 
temp, range while retaining a high optical anisotropy. In the case of 
modifying the terminal ring, the introduction of branched alkoxy chains, F 
or Me groups shifted the nematic phase to lower temps. In order to 
minimize the influence of the substituent on . DELTA. n, the incorporation 



of lateral Me groups was chosen as the most profitable method ^ ~ 



or 



obtaining wide and low temp, nematic phases. With these results in mind, 
the authors studied the effect of the position of the Me group on the 
phys. properties. The most effective Me position for improving the 
nematic temp, range was on the central ring. From the standpoint of 
obtaining high . DELTA. n values and low viscosity, the central ring was 
also the best position. 

mesomorphism birefringence phenylacetylene deriv liq crystal lateral 
substituent 

Phase transition enthalpy 

(of phenylacetylene deriv. liq. crystals with lateral substituents) 
Birefringence 
Polarizability 
Refractive index 
Viscosity 

(of phenylacetylene derivs . with lateral substituents) 
Liquid crystals 

(synthesis and liq. crystal and optical properties of 

high-birefringence phenylacetylene derivs. with lateral substituents) 
Liquid crystals 

(transitions; of phenylacetylene derivs. with lateral substituents) 
79887-09-5P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(React ant or reagent) 

(prepn. and reaction bromoiodobenzene) 
239104-42-8P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) / PREP (Preparation) ; RACT 
(Reactant or reagent) 

(prepn. and reaction phenylacetylene derivs.) 
374624-58-5P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation) ;" RACT 
(Reactant or reagent) 

(prepn. and reaction with (pyranyloxy) methylbenzeneacetylene) 
79887-16-4P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with bromoiodobenzene) 
377079-54-4P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with diiodobenzene) 
377079 -57 -7P 377079- 61 -3P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 



(Reactant or reagent) 

(prepn. and reaction with ethynylpropylbenzene) 
IT 119754-16-4P 350035-94-8P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with hexylphenyl trif uloromethanesulf onate) 
IT 377079-62-4P 377079-64-6P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with hexylphenylethynylbenzeneacetylene) 
IT 30752-18-2P 99522-34-6P 128740-75-0P 239104-44-0P 377079-51-1P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with methylbutyneol) 
IT 377079-63-5P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with methylpropylbenzene 
trif uloromethanesulf onate) 
IT 62856-45-5P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with pentyloxy (ethynyl) benzene) 
IT 119754-13-1P 125151-55-5P 155906-12-OP 377079-52-2P 377079-53-3P 
377079-58-8P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with sodium hydroxide) 
IT 239104-39-3P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with substituted bromobenzene derivs . ) 
IT 377079-55-5P 377079-59-9P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with toluenesulf onic acid/methanol/triethylamine) 
IT 239104-41-7P 377079-56-6P 377079-60-2P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction with trif luoromethanesulf onic acid) 
IT 127769-62-4P 220921-93-7P 239104-40-6P 239104-43-9P 239104-50-8P 
239104-62-2P 296255-72-6P 313640-47-0P 377079-36-2P 
377079-41- 9P 3 77079-44 -2P 3 77079-46 -4P 

RL: PEP (Physical, engineering or chemical process); PRP (Properties); PYP 
(Physical process) ; SPN (Synthetic preparation) ; PREP (Preparation) ; PROC 
(Process) 

(prepn., liq. crystal properties, optical properties and viscosity of) 
RE.CNT 27 THERE ARE 27 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Anon; Handbook of Liquid Crystals 1998, V2A, P129 

(2) Anon; Handbook of Liquid Crystals 1998, VI, P56 

(3) Anon; Handbook of Liquid Crystals 1998, V2B, P835 - ■ - . . - 

(4) Bowley, C; Mol Cryst liq Cryst 1999, V331, P209 

(5) Doane, J; Appl Phys Lett 1986, V48, P269 CAPLUS 

(6) Fergason, J; SID Dig 1986, P68 

(7) Fontana, M; Phys Rev A 1986, V33, P4132 CAPLUS 

(8) Goto, Y; Mol Cryst liq Cryst 1995, V260, P23 CAPLUS 

(9) Hird, M; J mater Chem 1993, V3 , P851 CAPLUS 

(10) Hird, M; Liq Cryst 1993, V15, P123 CAPLUS 

(11) Hird, M; Liq Cryst 1993, V14, P741 CAPLUS 

(12) Li, J; SID Dig 1996, P265 

(13) Mcmanamon, P; Opt Eng 1993, V32, P2657 CAPLUS 

(14) Miyazawa, K; JP 96-47950 CAPLUS 

(15) Reiffenrath, V; Liq Cryst 1989, V5, P159 CAPLUS 



